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Abstract 
Urinary tract infections, which are more common in 
women than in men, are especially seen in young 
asymptomatic females who don’t obey the general rules 
of hygiene. This research has been carried out on 14- to 
17-year-old young females from several high schools, 
966 specimens in total. 3.3% of them had bacteriuria and 
75% of the isolated bacteria was Escherichia coli. 
Copyright © 2004 S. Karger AG, Basel 
Introduction 
Urinary tract infections are more common in women 
than in men. They are seen especially in young asymp­
tomatic women. Determination of the disease is often 
accidental. The disease is usually diagnosed when patients 
visit the clinics and have their urine specimens cultured 
for different reasons [1]. A urinary tract infection can set­
tle during adolescence in a girl and can cause severe dam­
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age for her further years. It can also stay there for years 
without the patient having any symptoms. 
Although there have been studies on this subject on 
pregnant women in our country and elsewhere in the 
world, there are not many on early-stage intra-pubertal 
patients. We aimed to investigate the frequency of asymp­
tomatic bacteriuria in early-stage puberty female second­
ary school students in Istanbul. 
Material and Method 
Study Group and Study Plan 
14- to 17-year-old prospective randomized 966 female students 
were chosen into the study group in the years 2001–2002 from five 
different secondary schools (secondary school program described by 
the Turkish Educational Ministry; mid school: age between 12 and 
14 years, and high school: age between 15 and 17 years. First of all, 
the legal permissions were taken from the Istanbul Educational Head 
Office, then school managers were organized, and teachers, students 
and child guardians were informed about the study. Volunteers were 
taken into the study group. Mid-stream urine samples were required 
from these students in disposable sterile plastic urine containers. 
Collection of the Urine (Mid-Stream Urine) 
Students were instructed to give urine samples in the correct way. 
To prevent contamination, each of these students was informed by 
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the researcher personally and was given sterile saline and sterile pads 
to clean the urethral region. 
They gave mid-stream urine samples in sterile disposable con­
tainers to the Istanbul University, Istanbul Medical Faculty Microbi­
ology and Clinical Microbiology Department as soon as possible. 
While menstruation increases the risk of contamination and the 
adherence of uroepithelial cells, we thought this might also increase 
the prevalence of asymptomatic bacteriuria. For this reason, we did 
not take mid-stream urine samples from these cases in our study [2]. 
Table 1. Growth in cultures of urine sam­
ples (total = 966) 
Positive samples Negative samples 
n % n % 
32 3.3 934 96.7 
Table 2. Percentages of bacterial growth in 
cultures 
Samples % 
E. coli 24 2.5 
P. mirabilis 6  0 .6  
K. pneumoniae 2  0 .2  
Total 32 3.3 
Table 3. Relationship between pyuria and bacteriuria 
Microscopic Bacteriuria Pyuria Bacteriuria + 
examination pyuria 
966 32 (3.3%) 12 (1.24%) 12 (37.5%) 
Microscopy for Pyuria and Culture 
Samples were cultured to CLED (cysteine-lactose-electrolyte­
deficient) and blood agar media with the surface streak method for 
the detection of bacteria; besides, they were cultured with disposable 
measured loops in order to count pure cultures. They were left at 
37 °C for 24 h. 6105 cfu/ml in the cultures was accepted as bacteri­
uria [3, 4]. 
Samples which had more than 100,000 colonies/cm3 were re­
peated and were evaluated as bacteriuria if the repeated culture also 
had the same number of colonies [5–7]. Biochemical properties of the 
grown bacteria were identified. For that reason, subcultures of bacte­
ria after 24 h were cultured on TSI (triple sugar iron), urea, citrate 
and SIM (sulphur-indole motility) agars in order to determine the 
bacteria’s ability of using glucose, lactose, and sucrose and for pro­
ducing urease enzyme as well as the ability to use citrate, produce 
indole, and H2S and for motility. Besides the oxidase and catalase 
tests, the ability to produce capsules was checked, and according to 
these chemical properties, identification of the bacteria was com­
pleted [5, 8]. 
The remaining sample was centrifuged for 2 min at 2,000 g for 
microscopic examination. The pellet was placed on a slide, covered 
with a coverslip and examined in !40 objective. Patients with 610 
leukocytes per mm3 at microscopic examinations using a light micro­
scope (Olympus BX50, Japan) were accepted as having pyuria [3, 4]. 
More than five leukocytes per coverslip area was evaluated as pyuria 
[5–7]. 
Results 
In our study, bacteriuria was determined in 32 (3.3%) 
cases after the mid-stream urine sample examinations in a 
total of 966 cases. Bacteriuria was also determined in 
reexaminations of these 32 cases (table 1). The agents 
responsible for the bacteriuria were detected monomicro­
bially. The most frequent bacterium was Escherichia coli 
with 24 cases (74%), Proteus mirabilis was isolated from 6 
cases (18.7%), and Klebsiella pneumoniae was detected 
from 2 cases (6.3%) (table 2). Pyuria was determined in 
12 cases in a total of 32 bacteriuria-determined cases (ta­
ble 3). If the frequency of bacteriuria in our cases was 
evaluated according to the age ranges, percentages were: 
2.5% for 14 years of age, 2.9% for 15 years of age, 3.3% for 
16 years of age, and 6.4% for 17 years of age (table 4). 
Table 4. Distribution of bacteriuria on age 
n 
Bacteriuria 
Age 
14 years 
386 
10 (2.5%) 
15 years 
242 
7 (2.9%) 
16 years 
213 
7 (2.8%) 
17 years 
125 
8 (6.4%) 
Total 
966 
32 (3.3%) 
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Discussion 
In normal conditions, urine is a sterile material. The 
presence of bacteria in urine is called ‘bacteriuria’. 
‘Asymptomatic bacteriuria’ (AB) is when there are no sys­
temic symptoms like fever or local symptoms like dysuria, 
frequent or hasty urination. Detection of 6105 cfu/ml 
growth of the same bacteria in the culture was described 
as bacteriuria and detection of 610/mm3 leukocytes was 
described as pyuria [3, 4]. 
Also in women that have in general or local immune 
system insufficiency because of biological, anatomical or 
other factors, pathogenic bacteria can colonize around the 
urethra and can easily reach the upper urinary tract [9]. 
The possibility of routine urine examination in young 
women is very low. For this reason, bacteriuria can be 
masked for a long time and thus may cause kidney abnor­
malities and insufficiencies that are very hard to treat 
[5]. 
It is suggested to investigate AB in order to prevent 
kidney damage and pyelonephritis. AB is determined at 
all ages and in both genders, but especially in women. The 
frequency of AB is found to be 1–2% in all woman life 
after the age of five. It is reported that 1–2% of all school­
girls and 0.003% of all boys in developed countries have 
AB. In a study in Malaysia, which was carried on primary 
schoolchildren, 0.35% were found to have AB and the 
most isolated bacterium was E. coli (28.75%). Pyuria was 
found in 77.9% [9]. 
In a study in Egypt which was carried on primary 
schoolchildren, bacteriuria was found in 11%. The most 
frequently isolated bacterium was E. coli with 18% and 
followed by K. pneumoniae with 9% [10]. 
In a study in Nigeria in which bacteriuria and pyuria 
were compared in 1,000 urine samples (children aged 4– 
15 years), 2.8% had meaningful bacteriuria and 3.2% py­
uria; 1.7% had both bacteriuria and pyuria [8]. 
In a study in Turkey, carried out on 2,591 children (1 
day to 16 years of age), 4% of premature and newborn 
babies, 5.2% of babies, 5.8% of preschool children, 4.5% 
of primary school children, and 4.8% of high school chil­
dren were found to have AB [11]. These results have a 
correlation with our findings. In another study carried out 
on 6- to 14-year-old students, 38 of 10,289 (0.36%) were 
found to have bacteriuria [12]. 
Besides, in our study pyuria accompanied 1.24% of 
our total cases and 37.5% of the patients with bacteriuria. 
Also, the most frequent agent of bacteriuria was deter­
mined as E. coli as in the literature. The overall preva­
lence of bacteriuria has been estimated as 3.5%, with 
Research on Asymptomatic Bacteriuria 
prevalence generally increasing with age in a linear trend 
[13]. 
The prevalence of bacteriuria in school girls (5–14 
years of age) who are in their first years of puberty and are 
not sexually active, is about 1% [14]. Besides, this ratio 
increases to 3% at the beginning of the sexually active 
years and makes a peak of 4% in young adulthood [15]. 
The prevalence of bacteriuria in our study in girls aged 
between 14 and 15 was 2.5%, 2.9%, and in girls aged 
between 16 and 17 the ratio was 3.3%, 6.4%. It is notable 
that these ratios were higher than those reported in the 
literature. Although sociocultural factors such as freedom 
and activity level in sexual activity in boy-girl relations 
are not very tolerated in secondary school girls in Istan­
bul, compared to western Europe and the USA, the preva­
lence of bacteriuria was increased in sexually active girls 
in our study differing from the literature. This shows that 
there were different causes which increased the ratio of 
bacteriuria in the centers where we carried out our study. 
These causes could be toilet education, cleaning of the 
genital region or other socioeconomic reasons which we 
were not able to discern. 
As a result, our study findings showed that the preva­
lence of bacteriuria in young girls being educated in the 
most socioeconomically advanced city in our country was 
pretty high, differing from the literature. This is notable 
for urinary tract infections, which can cause severe patho­
logical diseases in further years. It is surprising to get these 
results from girls being educated in the city that has the 
most advanced secondary schools and infrastructure such 
as toilets in schools, sewerage, plumbing systems, archi­
tecture and sociocultural levels (educational levels with 
audiovisual communications and family training). On 
this basis, we think that the Turkish Educational Minis­
try, Health Ministry and universities should be got in 
touch with in order to train students especially about toi­
let education and genital region cleaning to have a 
healthier young community. 
Urol Int 2004;73:325–328 327 
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